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PURPOSE: To enhance die moxntdng densiwy of a semiconduaor device by a 
method wherein one out of a first semiconductor peilct and a second 

semiconduaor peilet is arranged inside the area occupied by the other out ( « 

of them. i / / /% \ /» ^ ■ 1 

CO>STITUTI0X: A semiconductor pellet I and a semiconductor peilet 3 are - !y ' ^ ^ . } \) 'A^ 

eiectrically and mechadcaily connected respectively v-ia bump electrodes 10: < k^ ' " V " r /J^ T^ t 

e:ey are conneaed by a facedoTnii system. The semiconductor peilet 3 is ^* > V ^ V' !\ \ r 

mounted on ie side o: a peilet mounting face on a base substrate 5 in a state Y T 

u-at its element forr.a:ion face is faced '.v::h the element formation face of 
the semiconductor peilet I. That Is ;o say. the semiconductor pellet 3 is arranged 
inside the area occupied by :he semiconcuctor peiiet 1 -.-ia -^.e bump electrodes 
10. Thereby. :he mounting density iin -J-.e plane dir-ictionj o: a semiconductor 
dence can be enhanced by a porion corresponding to -Jie area occupied by 
the semiconductor peilet 3. 
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(54) of Imwntion: Semiconductor Devo-ce 

(57) Sunnary 

Pozposa: In a semiconductor device on ^cii a semiconductor 
pellet is moomted on base substrate S's mounting surface, to 
devise an increase in mounting density and acceleration or 
operating speed so as to increase tliroughput. 
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Makaup: In the above-noted semicondactor device one mounts 
semiconductor pellet 1 vAiich has a logic circuit system 
consisting mainly of a bipolar transistor { single- action 
device) on the mounting STorface of base substrate 5. On 
this semiconductor pellet 1' s logic-circuit system one 
mounts semiconductor pellet 3 vihich has a memory-circuit 
system consisting mainly of a complementary MISFET (single- 
action device) different from the action device of this 
logic-circuit system, mounting it so that this memory- 
circuit system is opposite semiconductor pellet 1' s logic- 
circuit system. And one electrically connects above-noted 
semiconductor 1' s logic-circuit system to semiconductor 
pellet 3's memory-circxiit system via bump electrode 10- 

Makeup: Scope of Patent Application 

Application Item 1 In a semiconductor device in which a 
semiconductor pellet is mounted on the mounting surface of a . 
base substrate, a semiconductor device characterized by a^ 
first semiconductor pellet having a first circuit consisting 
mainly of a single-action device loaded on the mounting 
surface of the above base substrate, by a second semiconduc- 
tor pellet having a second circuit consisting mainly of 
another single-action device differing from this first 
circuit's action device and mounted so that this second 
circuit and the first semiconductor pellet' s first circuit 
face each other, with the above first semiconductor pellet's 
first circuit and the second semiconductor pellet' s second 
circuit being electrically connected to each other. 

Application Item 2 The semiconductor device described in 
Application Item 1, vihich is characterized by either the 

. . above first semiconductor pellet's first circuit or the 

• second semiconductor pellet's second circuit consisting 
mainly of a bipolar transistor and the other consisting 
mainly of a MISFET. 

Application Item 3 The semiconductor device described in 
Application Item 1 or Application 2, vdiich is characterized 
by power sources being provided to the above first semicon- 
ductor pellet's first circuit and the second semiconductor 
pellet's second circuit independently. 

Application Item 4 The semiconductor device described in 
Application Items 1 through 3, vfeich is characterized by 
whichever of the above first semiconductor pellet's Zxxsn 
circuit or the second semiconductor pellet's second circuit 
yields higher heat being moiinted closer on the ^^^^ 
strate mounting surface to the cooling system than the otnex 
one generating less heat. 



Detailed Eaqjlanation of Invention 



0001 Piold Cot rm™^-^ ri Dtilixation : This invention is 
one bearing on a semiconductor device, and particularly on 
technology effectively applied to semiconductor devices on 
which semiconductor pellets are motanted on a base substrate. 

0002 Usual Technology Semiconductors are well known that 
use a face-down mode as semiconductor devices that give a 
high mounting density. Such a semiconductor device movuits 
semiconductor pellets (semiconductor integrated-circuit 
devices) in a face-down mode on the moianting surface of a 
base substrate and seal this semiconductor pellet with a 
sealing cap. The semiconductor pellet is sealed in the 
cavity formed by the base substrate and sealing cap. The 
face-down mode is a way of electrically and mechanically 
connecting external terminals (bonding pads) created on the 
device-forming side of semiconductor pellets as well as each 
electrode formed on a base substrate's pellet-loading side, 
such as bTjatp electrodes wherein solder is used (CCB elec- 
trodes, bumo electrodes) . As the face-down mode allows 
mounting on' the base substrate within the area exclusively 
for the semiconductor pellet, it can reduce the bonding area 
and shorten signal-transmitting routes as compared to the 
bending— wire method. 

0003 The semiconductor device for which we inventors used 
the face-down mode has multiple substrates mounted on the 
mounting substrate, such as a module sxabstrate, PCS sub- 
strate, etc., and is built with a strong cooling system_ 
using a cooling device. This semiconductor device is linJced 
to the connecting face (inner wall) of the sealing cap s 
pellet by a heat-conductive filler compound on the inside 
" which faces the device-forming face of the semiconductor 
pellet, and conducts to the sealing cap any heat generated 
by operation of the circioit system mounted on the semicon- 
ductor pellet's device- forming face. Heat conducted to the 
sealing cap is further conducted to the cooling device. For 
a heat-conductive filler compound, solder with high heat 
conductivity is used. 

0004 For the prorpose of increasing integration density (a 
semiconductor device' s mounting density) , the above-noted 
circuit system mounted on the semiconductor pellet consists 
mainly of several Icinds of action devices, such as comple- 
mentary MISFETs, etc. A bipolar transistor Yields a ^iigh 
drive capacity, while a complementary MISFBT yields high 

integration density and low Po««= . <=o^^^P*^°^- , St»ts 
circuit system mounted on the semiconductor pellets consists 
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of mixed circuit systems such as logic circuit systems and 
memory circuit systems . 

0005 A semiconductor device using the above face-dovm, mode 
is described in Patent Release Report 62-249429. 



0006 Problems the Invention Seeks to Resolve: As a res\2lt 
of studying semiconductor devices using the above-noted 
face-down mode, we inventors foixnd the following problems. 

00007 Circuit systems mounted on the above-noted semi- 
conductor pellets of semiconductor devices consist mainly of 
a variety of action devices, such as bipolar transistors, 
complementary MISFETs, etc. So, the semiconductor pellets . 
have a mix of different devices, and that simply works out 
roughly to a dovabling.of the fabricating processes. That 
means a reduction in semiconductor throughput, resulting in 
a reduced throughput for the semiconductor device - 

0008 The piarpose of this invention is to provide techno- 
logy that can increase mounting density in semiconductor 
devices mounting semiconductor pellets on the mounting 
surface of base substrates . 

0009 Another p\irpose of this invention is to provide 
technology capable" of working out an acceleration of the 
above-noted semiconductor device's operating speed. 

0010 Still another goal of this invention is to provide 
rechnoiogy that can both achieve the afore-noted goals and 
increase the tbroughput of the above-noted semiconductor 
device . 

0011 This invention' s above-stated goals and other 
purposes and its new characteristics should become clear 
from the specifications' descriptions and the appended 
figures- 



0012 Means to Resolve Problsms: The following will 
briefly explain in summary what is typical of the invention 
reported in this application. 

0013 (1) In a semiconductor vdierein a semiconductor pellet 
is mounted on the mounting surface of a base substrate, a 
semiconductor device characterized by a first semiconductor 
pellet having a first circuit consisting mainly of a sxngle- 
action device mo\2nted on the mounting surface of the above 
base svibstrate, by a second semiconductor pellet having a 
second circuit consisting mainly of another single-action^ 
device differing from this first circuit's action device in 



being mounted so that this second circuit and the first 
semiconductor pellet's first circuit face each other, with 
the above first semiconductor pellet's first circuit and the 
second semiconductor pellet's second circuit electrically 
connected to each other. 

0014 (2) The above-noted first semiconductor pellet' s first 
circuit and second semiconductor pellet' s second circuit are 
supplied with power independently of each other from the 
side of the above-noted base substrate. 

0015 (3) Whichever of the above first semiconductor 
pellet's first circuit or the second semiconductor pellet's 
second circuit creates more heat from its circuit operation 
will be mounted closer on the base substrate's mounting 
surface to the cooling system than the other one generating 
less heat. 

0016 Effects With the above-described means (1), between 
the first semiconductor pellet and the second semiconductor 
pellet, one is positioned in the occupied area of the other; 
and thus the semiconductor device's mo\jnting density can be 
increased to a degree corresponding to the occupied area of 
the other. 

0017 Also, because the first semiconductor pellet's fi-st 
circuit and the second semiconductor pellet's second circuit 
are electrically connected through the bump electrode at a 
TT in-iinai distance, the signal-transmission route can be made 
shorter than the case qf using a banded wire with a wxre- 
bcnding mode, so that one can devise an acceleration of the 
semiconductor device's operating speed. 

0018 Also, since action devices mounted respectively on 
the first semiconductor pellet's first circuit and on the 
second semiconductor pellet's second circuit are formed by 
optimal cind independent fabrication processes differuag from 
each other, as compared to the case of forming a mixed 
variety of action devices on a semiconductor pellet, one can, 
reduce the fabrication processes of the first semiconductor 
pellet and second semiconductor pellet and raise each 
fabrication process's throughput, resulting in improving the 
throughput of the final seiaiconductor device. 

0019 With the above-described means (2) , power soxirce 
noise arising dioring operation of the first semiconductor 
pellet' s first circuit and the second semiconductor pellet s 
second circuit can be absorbed, so that the operating speed 
of the circuits of each can be accelerated, enabling one to 
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devise an acceleration of the semiconductor device's 
operating speed. 

0020 With the above-described means (3), as between the 
first semiconductor pellet's first circuit and the second 
semiconductor pellet's second circuit, the semiconductor 
pellet generating the more heat can be cooled by the cooling 
system to raise this semiconductor pellet' s heat radiating 
efficiency/ and thus can prevent the semiconductor pellet's 
malfunctioning and improve the semiconductor device's 
reliability . 

0021 Below we explain both the makeup of this invention 
and an example of applying this invention to a semiconductor 
device xising the face-dovm. mode. 

0022 In all figures illustrating the application example, 
parts having the same function are assigned the same keyxng 
symbols, and we omit any repetition of their explanation. 

0023 Application Exan?>le In Figure 1 (cross-sectional 
diagram) we illustrate an outline makeup of a semiconductor 
device using the face-down mode, which is this invention's 
application example . 

0024 As shown in Figxire 1, the semiconductor device using 
a face-down mode—this invention's application example--has 
mounted semiconductor pellets 1 and 3 respectively on the 
pellet-loading side (mounting face) of base substrate 5, 
tkth semiconductor pellets 1 and 3 sealed by sealing cap 11. 

0025 Above semiconductor pellet 1 consists mainly, for 
instance, of a semiconductor, substrate of monosilicon and . . 
has, for instance, a logic circuit, system mounted on its 
device-mounting surface (the under surface in the figure). 
This logic circuit system consists, for instance, mainly of 

a bipolar transistor that can yield a high drive capacity 
and is a single-action device. Several external terminals 
(bonding pads) 2 are arrayed on the device-forming surface 
of semiconductor pellet 1. These external terminals 2 are 
formed by the highest of the wiring layers that make con- 
nections between the bipolar transistors making up the above 
logic circuit system, and may consist, for example, or 
aluminum- alloy film. Semiconductor pellet 1 makes up tne 
logic circuit system for a single-action device (bipolar 
transistor) , so that the number of fabricating processes can 
be reduced as compared to cases of making up logic circuit 
systems for a variety of action devices (e.g.* ^^^"t" 
transistors, MISFETs, etc.), and so can be formed by optimal 
fabricating processes. 



0026 Above-noted semiconductor pellet 3 consists mainly of 
a semiconductor siabstrate made, for example, of monosilicon, 
and its device- forming stirface (the upper surface in the 
figure) with a memory circuit system mounted on it. This 
memory circuit system consists mainly, for instance, of a 
complementary MISFET (CMOS) that can yield high integration 
density and low power consumption and is a single-action 
device. On the device- forming surface of semiconductor 
pellet 3 are arrayed multiple external terminals (bonding 
pads) 4 These external terminals 4 are made from the 
uppermost of the wiring layers making connections between 
the complementary MISFET s constituting the above-noted 
memory circuit system, and are made, e.g., of aluminum alloy 
film Since semiconductor pellet 3 consists of a memory 
circuit system for single-action devices (complementary 
mSFETs) , the number of fabricating processes can be reduced 
compared to the case of making up logic circuit systems for 
a variety of action devices (e.g., bipolar transistors, 
MISFETs, etc.), so that the devices can be formed by optimal 
fabricating processes. 

0027 Above-noted base substrate 5 is made, for instance, 
of murite and consists of multiple wiring layers. While not 
shown in the figure, a depression is formed at the center of 
base substrate 5's pellet-loading surface, and the above 
semiconductor oellet 3 is located within this depression 7. 
That is, depression 7' s opening is made a size larger than 
the surface of semiconductor pellet 3 and depression 7 s 
bottom surface is located at a lower position than base 
substrate 5's oellet-laading sTorf ace . Multiple electrodes 6 
ar» arrayed in the domain of depression 7's perimeter on 
base stibstrate 5's pellet -mounting surface; ana on the 
reverse- side oooosihg base- substrate 5's pellet-loading 
surface are arrayed multiple electrodes 9. Each of these 
electrodes 6 and 9 are electrically connected through the 
above-noted wiring of the multi-layered wiring structure. 

0028 Between each of the above-noted base substrate 5's 
electrodes 6 and semiconductor pellet 1' s external terminals 
2 stands a bumn electrode 10 (CCB electrode, protruding 
electrode). OSiat is, base substrate 5 and semiconductor 
pellets 1 are each electrically and mechanically connected 
through bump electrodes 10 and connected in the face-down 
node. Through bump electrodes 10 semiconductor pellet 1 is 
mounted on base substrate 5's pellet-loading s^^^^^;. 

semiconductor pellets 1 are positioned within base substrate 

5's occupied area. 

0029 Bump electrodes 10 stand between each of above-noted 
semiconductor pellet 1' s external terminals 2 and semi- 



conductor pellet 3's external terminals 4. I.e., each of 
semiconductor pellets 1 and 3 are connected electrically and 
mechanically through bump electrodes 10, being connected in 
the face-down mode. Semiconductor pellet 3 is motmted on 
the pellet-loading suxface side of base substrate 5 so that 
its dexrice-fonning surface is opposite to semiconductor 
pellet 1' s de-rice-f orming surface and mounted on semiconduc- 
tor pellet I's de-rice- forming surface. I.e., semiconductor 
pellet 3 is positioned within semiconductor pellet 1' a 
occupied area through biamp electrode 10, so that to the 
degree that it is within this semiconductor pellet 2's 
occupied area, one can improve the mounting density (in a 
horizontal direction) of the semiconductor device. 

Also, since semiconductor pellet I's logic circuit system 
and semiconductor pellet 2' s memory circuit ayatem are 
electrically connected over the shortest distance via bump 
electrode 10, the signal-transmittal route can be shorter 
than with bonded wire of a wire-bonding system, and one can 
work out the acceleration of the semiconductor device's 
operating speed. Above-noted bump-electrode 10 is made of 
solder which is located at the highest temperature of the 
temperature hierarchy. 

0030 Above-noted sealing cap Li's cross-section is that of 
an open-sided rectangle and makes a cavity that contains and 
makes an airtight seal for semiconductor pellets 1 and 3 on 
base sxobstrate 5. Sealing cap 11 is made of a good heat 
conductor such as aluminum nitride. 

0031 The pellet -linking surface (inside) of above-noted 
sealing cap 11 connects via he at -conductive filler 12 to 
semicondu'ctor pellet I's reverse side facing its device- 
forming surface. Heat-conducting filler 12 almost totally 
adheres to both of these and so can, with high efficiency, 
conduct to sealing cap 11 the heat generated by operating ^ 
the logic circxiit system mounted on semiconductor pellet 1 s 
device-forming surface. This heat-conducting filler 12 is 
made of solder with a lower melting point than above-noted 
bump electrode 10. 

0032 Above-noted sealing cap 12 is sealed to base sub- 
strate S by sealing material 13 around the perimeter of 
semiconductor pellet 1. When sealing material 13 connects 
the pellet linking surface of sealing cap 11 to the reverse 
side of semiconductor pellet 1 via he at -conductive Jfateriax 
12, part of heat-conductive material 12 has flowed into the 
contact domain of sealing cap 11 with base ^^^^^^^^^^ T fJ! 
used in the sealing process during assembly fills the inside 
of the cavity formed by above-noted base substrate 5 and 
sealing cap 11 which is sealed airtight by sealer . 
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0033 As shown in Figure 2 (enlarged cross section of the 
ma jn parts of the semiconductor de-rice shown in Figure 1) , 
external terminal 2A — one of above-noted semiconductor 
pellet I's external terminals 2 — is connected electrically 
to one side of wiring layer aA of the nulti-layer wiring 
structure of base substrate 5 via bump electrode 10 and bas 
siabstrate 5' s electrode 6. Wiring 8A' s other side is con- 
nected to base substrate 5' s electrode 9. Power impressed 
to this electrode 9 flows through wiring 8A, electrode 6, 
bump electrode 10 and external terminal 2A in being supplied 
to semiconductor pellet I's logic circuit system. 

0034 Of the above external terminals 2, external terminal 
2B1 constitutes a unit with adjoining external terminal 2B2-. 
These external terminals 2B1 and 2B2 are formed as so-called 
damoY pads not connected to semiconductor pellet I's logo-C 
circuit system. External terminal 2B2 is electrically 
connected to semiconductor pellet 3's external electrode 4 
TTia bump electrode 10. External terminal 2B1 is connected 
to one side of wiring 8B of base siabstrate 5' s mult i- layered 
wiping structure respectively through bump electrode 10 and 
base substrate 5's electrode 6. Wiring SB's other side is 
connected to base siibstrate 5's electrode 9. Power applied 
at this electrode 9 goes through wiring 8B, electrode S, 
bump electrode 10, external terminals 2B1 and 2B2, bxmp 
electrode 10 and external terminal 4 to be supplied to 
semiconductor pellet 3's memory circuit system. That 3.s, 
power is independently supplied to semiconductor pellets 1 
and 2 respectively by base substrate 5's wiring 8A and 8B; 
and they are so made up.- that they can readily absorb power 
source noise arising when semiconductor pellet I's log^-c _ 
circuit system and semiconductor pellet 3's memory circuit 
system are operating. 

0035 As shown in Figure 3 ( system makeup diagram) , the 
semiconductor device made up this way is in a face-down mode 
and mounted singly or in multiples on the mounting surface 
of cooling system 20' s mounting svibstrate (module substrate 
or PCS substrate). I.e., by connecting the semiconductor 
device electrically and mechanically to mounting substrate 
23' s electrode 24 via bump electrode 25 on base stibstrate 5, 
it will be installed on moxmting substrate 23. This semi- 
conductor device is sealed inside the cavity formed 
mounting substrate 23 and sealing cap 22. Sealing cap 22 is 
affixed to mounting substrate 23 by sealant 27. Cooling 
system 20' s moiinting substrate 23 consists of a miilti 
layered wiring str^ictiire like the above-noted semiconductor 
device's base substrate 5. 
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0036 On the upper surface of above-noted semiconductor 
device's sealing cap 11 is installed cooling fan 21 with a 
comb-tooth form. This cooling fan 21 blows over heat- 
conducting filler 12 and sealing cap 11/ and is so made as 
to cool the heat on the cooling system 20 side generated by 
running the logic circuit system mounted on semiconductor 
pellet 1. 

0Q37 above-noted sealing cap 22 consists, for example, of 
aluminim nitride. This sealing cap 22 includes above- noted 
cooling fan 32 and comb-teeth 22A ^^ch contact above-noted 
cooling fan 21. The generated heat driven through cooling 
tam 21 is expelled to water-cooled jacket 26 on its top. A 
number of cooling water pipes 26A are built into this water- 
cooled jacket, with the coolant water circulating inside the 
cooling water pipes . Heat conducted to sealing cap 22 from 
above-noted cooling fan 21 is conducted to the coolant water 
ciroilating inside cooling water pipes 26A and carried off 
to the outside of cooling system 20. 

0038 The above-noted semiconductor device positions 
semiconductor pellet 1 at the side of cooling system 20. 
T^is semiconductor pellet 1 has a tiigher power consumption 
than a complementary MISFET~i.e., it mounts a logic circuit 
system consisting of a bioolar transistor generating much 
heat. Keat generated created by operating this logic cir- 
cuit system -is efficiently conducted to sealing cap 11 by 
heat-conducting filler 12 and is efficiently conducted to 
cooling system 20 through cooling fan 21. 

0039 Thus, in a semiconductor device having semiconductor 
pellets mounted on base substrate 5' s pellet-loading surface 
(mounting surface), one loads semiconductor pellet 1 with 
its logic circuit system mainly consisting of a bipolar 
transistor (single-action device) on the above-noted base 
substrate 5's pellet-loading surface. On this semiconductor 
pellet 1' s logic circuit system one loads semiconductor 
pellet 3 which has a memory circuit system consisting mainly 
of a complementary MISZET (single-action device) differing 
from this logic-circuit system's bipolar transistor, so ^ that 
this memory circuit system faces semiconductor pellet 1' s 
logic circuit system and so that the above semiconductor 
pellet I's logic circuit system and semiconductor pellet 3 s 
memory circuit system are electrically connected to each 
other via bump electrode 10. With this makeup, semiconduc- 
tor pellet 3 is situated within semiconductor pellet l s _ 
occupied area, so that, to a degree corresponding to semi- 
conductor pellet 3's occupied area, one can increase tne 
semiconductor device's mounting density. 
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0040 Also, because semiconductor pellet 1' s logic circuit 
system and semiconductor 3's memory circuit system are 
electrically connected over tiie shortest distance via bump 
electrode 10, the signal-transmittal route can be shortened 
compared to cases going through a bonded wire in a wire- 
bonding mode, allowing one to work out an acceleration of 
the semiconductor device's operating speed. 

0041 Again, one can form the bipolar transistor making up 
semiconductor pellet 1' s logic circuit system and the com- 
plementary MISFET making up semiconductor pellet 3's memory 
circuit system by optimal, independent, mutually different 
fabricating processes; and compared to cases of forming a 
mixed variety of action devices (bipolar transistors, com- ,. 
plementary MISFBTs) one can reduce the fabricating processes 
for semiconductor pellets 1 and 3,. and so increase the 
throughput of their respective fabricating processes to 
improve the final semiconductor device's throughput. 

0042 And, above-noted semiconductor pellet 1' s logic- 
circuit system and semiconductor pellet 3's memory-circuit 
system respectively are siiipplied with power independently 
from above-noted base substrate 5's wiring 8A and SB. Due 
to this makeup, power soiarce noise arising when semiconduc- 
tor pellet 1' s logic circuit system and semiconductor pellet 
3's memory circuit system operate can be absorbed, so that 
one can speed up the respective circuits' running _ speed and 
work out an acceleration of the semiconductor device's 
operating speed. 

0043 As between above-noted semiconductor pellet 1' s logic 
circuit system and semiconductor pellet 3's memory circuit 
system, the logic circuit system of semiconductor pellet 1 
consists of a bipolar transistor giving a high drxve capa- 
city (high heat output) compared to semiconductor pellet 3 
with its memory circuit system consisting of a complementary 
EtLSFBT giving low power consumption (less heat output) , so 
that semiconductor pellet 1 is loaded onto the loading sur- 
face of base substrate 5 near to cooling system 20. With 
this makeup, cooling system 20 can cool semiconductor pellet 
1 which generates more heat from its circuit operations and 
can increase this semiconductor pellet I's cooling effici- 
ency, thus preventing malfunction of semiconductor pellet i 
and ia^Jroving the semiconductor device's reliability. 

0044 In this application example semiconductor pellets 1 
and 3 were each made up with monosilicon suhstrates ; hut 
either one of them might be made up with a semi- insulating 
substrate made, for instance, of GaAs (gallium, arsenic) to 
improve its multi- functionality. 
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0045 Also, one or the other of semiconductor pellet 1 and 
semiconductor pellet 2 might also be made up fox use in 
repairing the other semiconductor pellet. 

0046 Based on the above application example, the above has 
explained concretely the invention we inventors have made; 
but this invention is not limited to the above application 
example and naturally could be applied to a number of 
variations within a range not going beyond its main points. 

0047 Effects of Invention The f ollovrijig will sin^jly 
explain the effects yielded by the things typical of the 
invention reported in this patent application. 

0048 In a semiconductor device mounting a semiconductor 
pellet on a base sxabstrate' s mounting surf ace , mounting 
density can be improved. 

0049 It can also work to accelerate the above semicon- 
ductor device's operating speed. 

OQSO Moreover, it can improve the throughput of the above 
semiconductor device. 

0051 It can also lead to even further acceleration of the 
above semiconductor device' s operating speed. 

0052 It can prevent malfunction of the above semiconductor 
device . 

Single Explanation of Figures 

Figure 1 Cross -sectional diagram bf semiconductor device 
which is one example of applying this invention. 

Figure 2 Enlarged cross-sectional, diagram of main parts o: 
above-noted semiconductor device. 

Figure 3 System-makeup diagram including cooling system o 
above-noted semiconductor device. 
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